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Introduction

The 234U/238U ratios in natural water sources of different
genesis have been found to be different (Tuzova T., 2005, 2006).
It is determined that the isotopic ratio is stable over time in
individual water sources if the hydrological environment is
invariable (Uralbekov B. et al, 2014). The examples of closed
water bodies in Central Asia (Aral Sea, Balkhash, Issyk-Kul,
Chatyr-Kul) show that uranium isotope ratios can be used for
abso?{lte dating of their waters (Tuzova T., 1966-1980). For
Kyrgyzstan, the uranium isotope method has proved to be an
e%ective tool in tracing underground water flows in alluvial
cones of mountain rivers (Chalov et al, 1968-1980). Over the past
decades, the method has been increasingly used to define the
genesis of surface and ground waters, in studies of
transboundary mountain rivers with limited hydrometric
networks, and in radiological water monitoring (Tuzova T. et al,
1980-2016).



Ha npumepax BoaHbIX 00beKTOB TraAHb-Illansa, Ajas u
ITamupa B npeaenax Kopiproizckou PecnyOimku u
PecnyOmuku TamkMKUCTaH NMOKA3aHbI 0COOEHHOCTH
MUTPAIMH U30TONOB YPaHA U (POPMHUPOBAHUA U30TOIMHBIX
cooTHomenuni 23*U/?38U B 30Hax ¢opMHpPOBAHHUS CTOKA

TPAHCTPAHUYHBIX TOPHBIX PeK.
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§ Water and ice sampling areas for isotopic analysis:

A - Ala-Archa (Kyrgyz Range of the Northern Tien Shan)

B - Chon-Kyzyl-Su (Terskey Ala-Too Range of the Northern Tien Shan)
C - Kumtor (Akshirak Range of the Inner Tien Shan)

D - Kyzyl-Su (Alay and Zaalay Ranges of the Pamir Alai)

E - Muksu (Zaalay and Peter Great Ranges of the Northern Pamir)

m Reconnaissance exploration areas and prospective
areas of sampling for the radiocarbon dating of moraines:
1 - Ala-Archa, Issyk-Ata, Kegety, Komorchek (Kyrgyz Range
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'Afgan~istan

4 3 i A of the Northern Tien Shan)
% 1{ CTal; R Uy d -y LARVaK e == 4 2-Chon-Ak-Su, Ortokoi-Su (Kungey Ala-Too Range of the Northern Tien Shan)
Shan ] Aok y .‘ o s SRR 3 —Tossor, Ton, Kongurleng (Terskey Ala-Too Range of the Northern Tien Shan)
wﬂw Vel AR ¥ B o et . y \ ; 4 - Kyzyl-Su, Nichke-Su, Achik-Tash, Koman-Su, Achik-Su, Altyndara

s A N\ . ey 783 ; k0 (Zaalay Range o the Northern Pamir)
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KpaTkoe onucaHue npobnembl _—

"B cBA3U C NPOABAAIOLMMUCSA MBMEHEHUAMHA KIUMAaTa U erpajaluu
oleJeHeHHsI BO3HHKJ/IAa HEOOXOAMMOCTD IIePEeOeHKH BOTHBIX
PEeCYpPCOB TPAHCTPAHUYHBIX PEK TP HOBOM CHCTEME
BOAOpacHpese/ieHUsI MeXXy He3aBUCUMBIMU rocygapcrsavu LIA. B
Oacceitnax TpaHcrpaHnyHbIX pek Uy (CeBepubrii Taub-1llans),
Ksi3b11cy, Baxin (ITamupo-Aait), I'yar, [Iaamk (ITamup) kpaiiHe
HeJA0CTAaTOYHAsA CeTh TUAPOMETPUUYECKUX HAOTIOAeHUii. ITO He AaeT
BO3MO)XHOCTH OLI€HUTh NCTUHHBIE PACX0Ibl PeK K UX 00bEM CTOKA KaK
B ME@)X€Hb, TaK 1 B II0JIOBOJbE.

Paspa6oTanusrii B UBIIul'D HAH KP n3oTomHbIii MeTO OlleHKU
OTHOCHUTEJIbHOTO paciipeie/leHUus 00beMa )KHIKOT0O CTOKA 10
COOTHOLIEHUIO YeTHBIX NU30TOMOB ypaHa 34U/>33U B ciuBaromuxcs
IMMOTOKAaX alpOOHPOBaH HA MEePEeYNCIEHHBIX PeKaX M Al
IMOJIO)KUTE/IbHbIE pe3yabTarhbl . [Ipy HATUYNK B peYHOM OacceiiHe XOTs
OBbI OJHOTO HAJIE)KHOTO T'HIPOMETPHUIECKOTO IMMOCTA C IOMOIIBIO 3TOTO
MeTOJa MOYXHO Ha MOMEHT OIIPOOOBaHUS OLIEHUTH CTOK BCeX IIPUTOKOB
0e3 JONMOTHUTETBHOTO CTPOUTE/IBCTBA HAa HUX THAPOMETPHUYECKUX
IMOCTOB HAOIIOeHU M.

Hawmu cienaHa monbITKA pelIrnTh 0003HauYeHHbIe Tpoonemsbl Mo PEER-
nmpoekTy, puHancupyemomy USAID.



dopmMmupoBaHMe U3OTOMHOFO COCTaBa ypaHa
i B pe4YHbIX BoAax -

Peunoii ctox LJA popmupyeTcst BOCHOBHOM 3a cUeT
atMocPpepPHBIX OCAAKOB U TAsSTHUA JIeTHUKOB. B
atMocdepHBIX 0CAKAX U3-3a PAaCTBOPEHHUS 30/IOBOM
MbLTA OOHAPY)XeHbl HU3KHe, HO U3MepHuMbIe aib@a-
CIIEeKTPOMEeTPUYEeCKM KOHLEHTPAL U YPaHa C
PAaBHOBECHBIM COOTHOII€EHHEM reHeTU4€eCKH
CBSAI3aHHBIX B PSIAY PacliaZia U30TOMOB ypaHa 234U /238U,

Hamu n3y4yeH n30TOMHBIN COCTAB YPaHa B JIEJHUKAX,
MpUJIeJHUKOBBIX BOJAX ¥ 30HAX GOPMUPOBaHUS
CTOKAa TPAQHCTPAaHUYHBIX TOPHBIX peK lleHTpasbHOMU
A3umn B npeaenax Keipreidcrana u TamxkukucraHa.



punegHMKoOBaA 30HaA
CeBepHbin TaHb-LLaHb
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W3oTonbl ypaHa B-npuneAHNKOBbIX BoAaX YoH-Kbisbincy

—Wudp MecTo oTbopa KoopauHatbl | Bbicota | 234U/238U G107
npob6 - roa, M r/n
otbopa
Monopoi nep, N42°09°14.82 3500
nepHuka Kapabatkak | E78°16’08.95
Kap1-15 (ocapgkn 2014-15 rr.) 1,00+0,04 | 0,17+0,04
Kap2-15 Crapblii nep, N42°09°22.50 3385
nepHuka Kapabartkak | E78°16°10.55 1,05+0,05 | 0,32+0,05
Jlep, c noBepXxHOCTU N42°09’14.8 3387
KZS19-16 | negHuka Kapabatkak | E78°16’08.95 1,29+0,17 | 0,14+0,04
O3epo Kapabartkak N42°09’32.50 3383
KZS20-16 E78°16°13.55 0,84+0,07 | 0,40+0,06
Pyueit c negHuKa N42°11’58” 2610
KZS6-16 AUNEM FIE 1148 0,99+0,09 | 0,20:0,03
P.Kawkartop nepepg N42°14°10.4 2942
CANAHUEM C E78°14°15.30
KZS21-16 p.Ainama 1,00+0,08 | 0,36+0,06
CpepgHee pna npuneaHUKoBbIX 30H YoH-Kbi3bincy 1,03+0,03 0,3+0,1




U3mMeHeHne N30TONHOro cocrtasa YpPaHa

B-30He hopMUpoBaHUA cToka p.HoH-Kbi3biicy

Ooboramenune ypanom Boj B 30He popmupoBanus ctoka p.Hou-Kei3pLicy

Wudp MecTo oTbopa KoopauHaTbl BbicoTa,
npo6 - rop, M C,.10
otbopa 2341 /238 rin
Kap4--15 PogHuK us-nopg N42°10’17.39 2980
NeAHUKa E78°15’00.39
Kamkarop 0,92+0,08 1,00+0,08
Kap5--15 P.Kawkarop N42°10'15.39 2962
nocne CAUAHUA C E78°15’00.03
pPOAHUKOM B
ASBIKE ACOHWKA 1,00+0,05 1,38+0,09
Ycrhe N42°14’10.43 2942
KZS-5-16 p-Kaumkarop E78°14’15.30 1,09:0,03 2,88+0,13
KZS-22- Ycrbe p.Ailiama N42°10’17.39 2940
16 E78°15’00.39 1,07+0,05 1,49+0,10
P. Yon-Kbi3bLicy, N42°11’37” 2580
nmocJjie CJAMSIHUSA ¢ E78012°04”
KzS-4-16 p-Kamkarop 1,10+0,03 3,27+0,14
P. Yon-Kpi3bLiCY, N42012'24” 2490
1nocJjie mepBoro E78°11'24”

MPaBo0epPeKHOro




R ¥ - npunegHukoBble
/ . {-f % } T - TepMoOKapCTOBble
& %7 [ - BHYTPMMOpEHHBIX [enpeccyii



Sample code — 341 /238
year of i VAR oo Ao ~UYranium
samph Location content, 10 g/l
1A-2014 Cuer Aubirene 1.000.04 0.11#+0.01
3A-2014 IIpuiennukoBoe o3epo 1P 1.00+0.04 0.334+0.04
S5A-14 O3epo 7T TepMokapcToBOE 0,98+0,04 1,440,2
6A-14 Osepo 12T TepmokapcToBoe 1,04+0,04 1,40+0,2
4A-2014 O3zepo 2D- Anabirene 1.26%0.10 0.7+0.2
7A-2014 O3epo 6T TepMoKkapcTOBOE 1.10£0.05
1.54+0.05
8A-14 O3epo 8T TepmokapcToBOE 1,14+0,08 1,50+0,08
9A-14 O3epo 9T TepmokapcToBOE 0,92+0,08 1,99+0,25
10A-2014 O3epo 10T TepmokapcToBOE 0.9710.08
4.1+0.7
11A-2014 O3epo 11 TepmokapcToBO€ 1.01+0.04
54.610.2
12A-2014 HcTtox p.AnbireHe- BbIX0A U3-101 MOPEHbI 1.16 £0.08
1.910.2
KZS-27-16 P.Anbirese, ycrbe 0,31+0,05

0 914+0 10
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e H3o0TonHBIM cocTaB ypaHa BOI B 30He (popMUPOBaHUs CTOKA p. Ana-Apya
Lndp npob - Mecro ot6opa KoopauHatb! Bbicota m G100
rog ot6opa 234/238U rin
P.Ana-Apua, BepXoBbsi N42° 54’98.30 2260
KZS-24-16 E74° 48’69.63 1,17+0,03 4,06+0,16
P.Akcaii nepea BnajieHueM N42° 54’9830 2253
KZS-25-16 B p.AJia-Apua E74° 48’69.63 1,02+0,02 5,14+0,18
PonHuk, npasblii 60pT N42°57°21.98 2093
KZS-28-16 p-AJjia-Apua E74°0482171 1,10+0,11 6,45+0,22
BepxoBbsi p.HoH-KanHAabl, 3anagHbIN y4acTOK BbICOKOrOPHbIX O3ep
Wnop MecTto onpoboBaHua Nata 234U/238U Cu/10_6 r/n
npo6 oTbopa
S$-8-92 Cserkuit cHer 10.08.92 0,9940,05 0,25+0,05
S$-4-92 03. BepxHee bokoBoe 08.08.92 1,07 £0,02 0,20%0,05
S$-6-92 O3epo manoe HUKHee 13.08.92 1,02 £0,02 0,39 +0,03
$-2-92 03. manoe gepxHee 05.08.92 1,20 +0,05 0,53+0,03
S5-1-92 03. cpedHee (3anadHoe) 05.08.92 1,1640,02 0,74+40,02
S$-5-92 O3epo cpegHee 60KoBOE 13.08.92 0,94+0,04 0,78 £0,03
$-3-92 O3. npunegHMKoBoe BepxHee 06.08.92 0,91 +0,01 1,28 £0,03
S-7-92 O3epo HUKHee 3anagHoe 14.08.92 0,9540,01 1,48 +0,08
Cpearee 'U/**U 6e3 npob 1n 2 0,98+0,02 0,20 - 1,48
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— Hast 1 O9€Hb KOHTPACTHasA KAapPpTHHA Ha6JIIOﬂaETC}I B COOTHOINIEHMNAX N30TOIIOB

yPaHa B BoJaX, MpeTeprneBalInX TyOMHHYIO HUPKYISILHUI0, B UICTOYHUKAX,
KOHTAKTUPYIOLIUX C IIOPOJAMHU YPAHOBBIX AHOMAaJ/IUHU M B 30HAX TOPHO-PYAHOTO
npou3BogcTBa. Eciu 3HaunTe TBHAS KOS CTOKA TOPHBIX peK popMupyeTcst 3a c4eT
MOA3E€MHBIX BOJI, IPeTepNeBIINX JJIUTE/IbHBIM IYTh IUPKY/ISALUA B 30HAX PAa3/IOMOB
3€MHO# KOPbI, TO B ypPaHe WX BOJ, HAOIIOZAIOTCS 3HAYUTETbHbIE OTKJIOHEHHUS
coorHomenus 34U/38U ot n3zoronHoro paBHoBecus (B Bogax p.Uy aTo oTHOHIEHUE
paBHO 1,6, B Bogax p.Kei3su1-Cyy Anaiickoii 2,7). Takue 0CO0€HHOCTH MUTpaLAA
M30TOIIOB YPAaHa CBA3aHBbI C IPEVMYILI€CTBEHHBIM Bblllle/la4MBaHUEM JOYePHEro
n3oromna 34U mpu nepexoje u3 ropHbIX MOPOJ, B BOAY. DTOT U30TOII OO0pa3yeTcs us3
233U B mpouecce ogHOTO ajibda-pacnasa v AByX — 0eTa-pacnaoB U MpeTepreBaeT B
DeiCTBHE OTAAYH, B pe3y/IbTaTe Yero B KPUCTA/UINYeCKO# peleTKke oopasyercs
00JIacTh Pa3ynopsAOYeHHsI aTOMOB, U3 KOTOpOi#i 34U jierde, yeM ero MaTe pUHCKHUI
u3oron 38U Murpupyer o MUKpOKaNUUIsIpaM u3 mopoyg, Bo ¢parouasl. B pesynbsrare
BOAI 30H Pa3/IOMOB 3€MHOI KOPbI, 0COO€HHO HallOPHbIE TePMaTbHbIE BOAbI, KaK
IPAaBUJIO, IIPU CPABHUTEIbHO HU3KUX KOHIIEHTPALMAX YPaHA UMEIOT CyllleCTBEeHHbIe
HapylWeHHUs PaJMOAKTUBHOIO pPaBHOBeCHsI T€HETHYeCKM CBSA3AaHHBIX B PsAAY pacnaja
€ro u30TOIIOB.

B cirydae ombIBaHMA NMOA3€MHBIMHY BOJAMHU 30H YPAHOBBIX QaHOMAJIMU I
pa3pylIeHHbIX NOPOJ, IPenMylleCTBeHHBIM NPOLEeCCOM MUTPAalluy YPaHa SIBIsIeTCs
€ro pacTBOpeHue NPU He3HAYUTe/IbHOU PO/IX BhIlle/Ia4Y¥BaHUs JIETKOTOo nu3orona. B
3TOM C/Ty4ae BOJbI 000TAIAIOTCA YPAHOM C OJIM3KUM K PABHOBECHIO COOTHOIIEHHEM
€ro u30TOMNOB.
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OrnuncaHHbIe MPOLUECChl BUAHBI IO Pe3yIbTaTaM U3yYeHH
M30TOIIOB YPaHa B BOJlaX BHICOKOTOPHOTO 30JI0TOPYAHOTO
KomMOuHaTa Kymrop. 3aech Ha He0OIbIIIOH MIOUIAAN TOPHO-
TOOBIBAIOIIET0 Kapbepa HAaOII0daeTcs 3arpsa3HeHue
NMPUIeAHUKOBBIX BOJ, YPAHOM C Pa3TAYHBIMH U30TOIMHBIMH
CABUTAMHM — OT OJIM3KHUX K paBHOBecuio (Boasl p. Kymrop) mo
220%-Horo n3oeiTKa 34U.

XapaKTepHO, YTO P HEM3MEHHOM I'HPOJI0THIYeCKOM
00CTaHOBKE COOTHOIIIeHHE U30TOIOB YPaHa B BOJAHBIX
MCTOYHHKAX OCTAETCS IIOCTOAHHBIM B TEY€HHE JeCATU/IeTHIA.

OOGHapy)XeHHbIe 0cO0eHHOCTH (OPMUPOBAHUA NU30TOMHBIX
cooTHomeHwu 34U /33U npu mepexoae ypaHa vi3 MOPOJ, B BOAY
AeJIal0T 3TO COOTHOLIEHU e YIOOHBIM ITapaMeTPOM U3y4YeHU s
reHeTU4eCKOT0 COCTaBa MPUPOJHBIX BOJ, U OLleHKM J0JIed CTOKA
OCHOBHBIX IPUTOKOB, (POPMUPYIOUINX BOJHBbIE PeCYPChI TOPHBIX
pek. OTHAKO MeXaHU3M MHUTPAIlMOHHBIX 0COOEHHOCTEH
M30TOINOB YPaHa TpeOyeT Aa/IbHeHIIIero H3y4eHus C
IIPUBJI€YE€HUEM MOJe/le MEeXaHUKU XUJKOCTEMN.
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N30TONMHbIN COCTaB ypa

__Kymtop

a BO NIbAax u sogax MECTOW

Sample code -

year of sampling Location Cu, MKI/1 234U/238U
K-3 Crapniii Jjen geagnnka CapbiTop 0,56+0,04 1,66+0,06
K-21 Bonorok u3 kapbepa 9,7+0,71 2.22+0,06
K-7 Yerbe pyubs JIbichli 6,1+0,6 1,37+0,02
K-61 O3sepo IleTpoBa 2,7+0,2 1,23+0,05
K-8 P.KymTop a0 ciiusinus ¢ pyubeM JIbichii 2,6+0,1 1,12+0,02
K -13 Jlennuk JIbIChIN, Jieq cTapbIid 2,6+0,1 1,12+0,02
K-9 P.KymTtop nocie ciaussuus ¢ p.JIbicbii 0,89+0,06 1,54+0,05
K-5-16 P.KymTop no ciiusinus ¢ pyusem CapbiTop 4,4+0,2

1,28+0,03
K-4-16 Pyu4eii CapbiTOp 10,1+0,4 1,64+0,04
K-6-16 P.KymTop nocie caussaus ¢ pyubeM .CapbiTop 7,0+0,3 1.46+0.04
Kap 1-14 Jleonuk Kapaoamkax 0,17+0,06 1,00+0,06
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OCHOBHbIe pe3ynbTraThbl

B armocdepHBIX 0cagKaX, Te JTHUKAX U MPWIEJHUKOBBIX BOJZaX
OOHapy)XeHbI U3MepPUMbIe KOHIIEHTPAIUH YPaHA -CaMOTO
TSDOKEIOTo 3JIeMeHTa Ha 3eMJie, C pPABHOBECHBIM COOTHOLIEHUEM
ero uzoronos 34U/38U 3a cueT pacTBopeHUs atTMocPepHO
30/I0BOM IbLIN

B 30Hax popMupoOBaHHA CTOKA TOPHBIX PEK IPONUCXOTUT
o0oraieHue BOJ yPAaHOM KaK 3a CYET PAaCTBOPEHHUS MOC/IeJHETro
M3 BOZOBMENIAIOIINX MOPOJ, TaK M 3a CYeT IPENMYIIIeCTBEHHOTO
BbILIE/TAaYUBAaHUSA JOYepHero nu3oromna 34U.

OrxioHeHue oTHOmeHu 34U/33U oT paBHOBecus B peYHBIX
BOJ,AaX ABJISIETCSA HAJJ@)KHOU U30TOIMTHOM METKOM Ka)XKA0I0 BOJHOTO
MCTOYHUKA, 3aBUCAIIEN OT Psia permOHAaTBHBIX 0COOEeHHOCTEeH
B3aMMOJ eV CTBUS CUCTEMBI BOJA - IOPOJAa: HAIMYUA YPAHOBBIX
QHOMAJ/IUH, CTEII€eHHU PAa3PyLIEHHOCTHU BOJLOBMeIA0IIUX TOPOS,
OJIN30CTH I'TYOMHHBIX 30H Pa3/IOMOB 3€MHOM KOPBI.






